The lowered resistance to hypotonic saline of the red cells in acholuric jaundice has for long been known, but it is only since the advent of the PriceJones method of accurately measuring red cell diameters, and the introduction of the cell volume index that the unique shape of the red cells has been recognized. Of late the work of Vaughan' has added to the knowledge of the concentration of haemoglobin within the corpuscle and more recently, while this work was in progress, Hawksley and Bailey2 have published a paper showing the effect of splenectomy on the red cell diameter. The following series of cases largely confirms the results of these observers.
platelets, 127,600 per c.mm. Van den Bergh reaction, indirect positive (91 units). The fragility of red cells was increased (haemolysis present in 0 62 per cent. saline which was the highest percentage used). A Price-Jones curve showed a marked shift to the left, M.C.D., 6 57,, microcytosis, 16 8 per cent. The differential leucocyte count was normal. A very occasional normoblast was seen.
Splenectomy performed 17.9.34. The spleen weighed 340 gm. Microscopically the picture was typical of acholuric jaundice. There was increase of the fibrous tissue of the capsule and trabeculae. The pulp was hyperplastic, the pulp spaces being engorged with blood and the sinusoids empty and flattened. The Malpighian bodies were scattered and compressed, and in most there was central and peripheral fibrosis. In this case there was almost complete absence of free iron in the spleen.
The jaundice disappeared rapidly. A blood count one week after operation (25.9.34) showed: -Haemoglobin, 85 per cent.; red cells, 3,920,000 per c.mm.; colour index, 1-08; leucocytes, 4,800 per c.mm.; reticulocytes, 2 2 per cent.; platelets, 768,000 per c.mm. M.C.D. of red corpuscles, 6-95i, microcytosis, 7 per cent.
The patient made steady progress, and on 22.10.34, five weeks after splenectomy, the blood count was: -Haemoglobin, 96 Discussion.
It will be seen from the above summaries that each of the children was suffering from a considerable anaemia showing all the typical features of acholuric jaundice, namely, normal or slightly raised colour index, increased fragility of the red cells, reticulocytosis, excessive bilirubinaemia and urobilinuria, and in addition the history of a familial and hereditary transmission. In each case the expected and now well-recognized group of changes resulting from splenectomy in acholuric jaunidice was found. There was immediate cessation of excessive blood destruction, and consequent diminution of bone marrow activity, resulting in a rise of the red cell count and percentage of haemoglobin to normal or almost normal levels, and a fall of the number of reticulocytes. At the same time bilirubinaemia and urobilinuria were reduced to within healthy limits with subsequent disappearance of jaundice. As in all cases in which the spleen is removed a remarkable increase in the platelet count to 700,000 or 800,000 per c.mm., occurred and was thereafter followed by a gradual return to normal numbers. Little alteration in fragility was noted, although cases have been described where the fragility became normal or was even increased after splenectomy. In the present cases there was slight lessening of fagility.
In recent years interesting observations have been made on the peculiarity of the red corpuscles in acholuric jaundice. Although the diameter of the corpuscle is reduced, there is little, if any, change in volume, the inference being that the cell has assumed a globular shape.
Recently Vaughan and Goddard' have shown that the concentration of haemoglobin in the red corpuscle in acholuric jaundice is higher than in health, and in various diseases including different types of anaemia. In our cases similar findings were obtained. The technique used was similar to that described by Vaughan and Goddard, except that blood was spun in graduated centrifugal tubes instead of in the haematocrit. The calculations of the various factors were done by the formulae given by these workers.
Briefly 
was high. This is apparently a peculiarity of the corpuscle in this disease, and as suggested by Vaughan and Goddard may be a corollary of the unique shape of the corpuscle.
The effect of splenectomy on the size and shape of the red cell in acholuric jaundice is variously stated by different authors, some asserting that normal diameter was attained, and others that no change occurred. Recently, Hawksley and Bailey' observed the influence of splenectomy on the corpuscle by making a series of Price-Jones curves after operation. In all their cases the mean diameter increased within the first few days (one reaching almost normal figures) but in most cases, this change was transient Mean diameter before splenectomy (continuous line) 6-571u; mean diameter seven days after splenectomy (broken line) 6-95/X. and a partial return to the pre-operative condition occurred. Coincident with the increase in mean diameter was a flattening of the Price-Jones curve.
In the four cases discussed in this paper, Price-Jones curves were constructed before, one week after, and a month or six weeks after splenectomy. In all cases there was definite lowering of the peak in the first post-operative curves. In cases 1 and 2 a marked shift to the right occurred, the mean diameters being within normal limits although a slight microcytosis persisted in each case. An example is given in fig. 1 It is an old argument, whether a faulty bone marrow, producing abnormally fragile red cells which are easy prey for a normally functioning spleen, or an anomalous action of the spleen on the erythrocytes is the primary factor in acholuric jaundice. Certainly the persistence of undue fragility to hypotonic saline after splenectomy in the great majority of cases seems to point conclusively to the primary implication of the bone marrow, but the effect (above described) of removal of the spleen on the size of the red cells would suggest that there are two factors concerned. Even in the early days of life increased fragility and diminished diameter of the red cells are present, so that no evidence of priority of one over the other is available.
The suggestion that the spleen exerts an influence on the red cell diameter is strengthened by the fact that in icterus gravis neonatorum, a haemolytic anaemia in which the spleen is enlarged, there is a definite diminution in the red cell diameter4. Further evidence should be obtained by measuring the red cell diameters in cases where the spleen has to be removed and the cell diameter is known to be normal (cases such as thrombocytopenic purpura and splenic rupture) before discussing the phenomenon with particular relation to the haemolytic anaemias with reduced cell diameter.
Summary and conclusions.
The clinical investigation of four cases of familial acholuric jaundice before and after splenectomy is reported. By measurement of the red cell diameter and volume, the globular shape and the unique increase of the concentration of haemoglobin of the corpuscle in this disease is demonstrated.
The suggestion that the spleen has a part in causing the reduced red cell diameter is supported, as after splenectomy an increase of diameter was found. 
